The membrane of the mammalian spermatozoa: much more than an inert envelope.
Sperm plasma membrane is a very important structure that functions to protect sperm against extracellular injuries and to respond to physiological challenges. It plays a crucial role during sperm capacitation, in sperm-egg interaction and, finally, in fertilization. Concerning sperm technology, possibly the most important factors causing damage in mammalian spermatozoa membranes are initiated by the osmotic stress generated by dehydration of the cells during freezing and thawing. These changes are rapidly derived to the plasma and organelle membranes that gradually experiment loss of membrane architecture, causing unbalanced production of reactive oxygen species and increased lipid peroxidation. Other procedures such as sperm sorting or liquid storage of sperm also induce harmful changes in the integrity of the membrane. The specific composition of lipids of the sperm membranes may provide clues for understanding the mechanisms behind the differences found in the response to stress in different species. In the present review, we deal with the composition, architecture and organization of the sperm plasma membrane, emphasizing the factors that can affect membrane integrity. The intracellular signalling pathways related with membrane reorganization during capacitation and acrosome reaction are also reviewed.